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CLAIMS 



[Claim(s)] 

[Claim 1] the support which consists of mixed powder with the powder of the multiple oxide expressed with 
the powder and formula (1) of a porosity oxide, and the noble metals supported by this support — since — a 
(aluminum 203) (Ce02) b(Zr02)l-b (1) 

(a formula (1) setting a and b - a mole ratio - being shown a [ 1 -- 0.4-2.5b are in the range of 0.2- 
0.7) 

The catalyst for emission gas purification characterized by the covariance computed on condition that the 
following of the powder of this multiple oxide being in the range of 0-20. 

Acceleration voltage : EPMA (WDX: wavelength dispersive X ray spectroscopy) performs point analysis on 
condition that 15kV, specimen current:50nA, and beam diameter:min (about 1 micrometer). Intensity ratio 
to Ce of L alpha rays which are X-rays corresponding to Ce, Zr, and aluminum, respectively, L alpha rays, 
and K alpha rays, Zr, and aluminum 100% reinforcement I (Ce), I (Zr) It reaches. It asks for I (aluminum) 
about each point, and is from several 1 formula and several 2 formulas. R (Ce) R (Zr) is computed and it is 
[Equation 1]. 

I(Ce)xl00 
R(Ce)= 

I(Ce) + l(Zr)+I(Al) 

[Equation 2] 

nim y KZr)xlO0 

R(Zr)= 

I(Ce) + I(Zr)+I(Al) 

n points are followed in this, Ri (Ce) and Ri (Zr), and (i=l-n) are computed, respectively, and Covariance 
COV (Ce, Zr) is computed by several 3 formulas. 
[Equation 3] 

1 n 

C0V(Ce,Zr)= — g gRi(Ce)-lWCe)}-{Ri(Zr)-WZr)}] 

RAv (Ce) and RAv (Zr) are each average of n Ri(s) (Ce) and Ri (Zr) here. 

[Claim 2] Said covariance is a catalyst for emission gas purification according to claim 1 characterized by 
being in the range of 0~ 10. 

[Claim 3] The catalyst for emission gas purification according to claim 1 characterized by containing 
powder with a particle size of 5 micrometers or more in said mixed powder more than 30 volume %. 
[Claim 4] The powder of said porosity oxide is a catalyst for emission gas purification according to claim 1 
to 3 characterized by the thing which is chosen from an alumina, a zeolite, mordenite, FSM, an alumina- 
zirconia multiple oxide, a silica, a zirconia, a titania, and a silica alumina, and which is a kind at least. 
[Claim 5] Said support is a catalyst for emission gas purification according to claim 1 to 4 characterized by 
particle diameter containing a particle 5 micrometers or more more than 40 volume %. 
[Claim 6] Said support is a catalyst for emission gas purification according to claim 1 to 5 characterized by 
particle diameter containing a particle 5 micrometers or more below 85 volume %. 

[Claim 7] The catalyst for emission gas purification according to claim 1 to 6 characterized by including at 
least a kind of alloying element chosen from alkali metal, alkaline earth metal, rare earth elements, and a 
transition element in 0.05 or less amount by the mole ratio. 

[Claim 8] It is the catalyst for emission gas purification according to claim 1 to 7 which Ce02 and Zr02 
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which are contained in said multiple oxide constitute the solid solution, and is characterized by whenever 
[ in said multiple oxide / dissolution / of Zr02 ] being 50% or more. 

[Claim 9] The Ce02-Zr02 solid solution contained in said multiple oxide is a catalyst for emission gas 
purification according to claim 1 to 8 characterized by having the property that the diameter of average 
microcrystal measured according to the X diffraction after 5-hour or more heating at 1000 degrees C is 
1 Onm or less. 

[Claim 10] Said multiple oxide is a catalyst for emission gas purification according to claim 1 to 9 
characterized by being contained 30 to 70% of the weight during the sum total of said porosity oxide and 
said multiple oxide. 

[Claim 1 1] The catalyst for emission gas purification according to claim 1 to 10 characterized by for Pd 
being supported by said multiple oxide and either [ at least ] Pt or Rh being supported by said support. 
[Claim 12] The catalyst for emission gas purification according to claim 1 to 1 1 characterized by degree of 
dispersion (Ica/(Icz+Ica) x 100(%)) of said multiple oxide being 20 or less. Degree of dispersion (lea/ 
(Icz+Ica) x 100(%)) is after 5-hour heat treatment and under oxidation gas circulation at 1080 degrees C in a 
reducing gas circulation ambient atmosphere here. They are Ica:CeA103 (1 1 1) measured about the catalyst 
or multiple oxide heat-treated for 1 0 minutes at 800 degrees C, and the value computed from the diffraction 
line peak height of Icz:(Ce, Zr) 02 (220). 

[Claim 13] The catalyst for emission gas purification according to claim 12 characterized by said degree of 
dispersion (Ica/(Icz+Ica) x 1 00(%)) being ten or less. 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cg^^ 4/17/2006 



JP,2002-079097,A [DETAILED DESCRIPTION] 



Page 1 of 9 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the catalyst for emission gas purification which has high 
oxygen storage emission ability including an alumina-Seria-zirconia multiple oxide in detail about the 
catalyst for emission gas purification used for the exhaust air system of an automobile etc. 
[0002] 

[Description of the Prior Art] As a catalyst for emission gas purification used for the exhaust air system of 
an automobile, it is HC, CO, and NOx in exhaust gas. The three way component catalyst purified to 
coincidence is used widely. This three way component catalyst is NOx while oxidizing and purifying HC 
and CO which made support porosity oxide, such as an alumina (aluminum 203) and a silica (Si02), were 
considered as the configuration which supported noble metals, such as platinum (Pt) and a rhodium (Rh), to 
that support, and stuck to the catalyst. It is returning and purifying. 

[0003] When the air-fuel ratio of gaseous mixture contacts the exhaust gas of the SUTOIKI ambient 
atmosphere of theoretical air fuel ratio, this three way component catalyst is designed so that the rate of 
purification may become high most. However, since an actual air-fuel ratio is changed to the rich or Lean 
side focusing on SUTOIKI according to the transit conditions of an automobile, an exhaust gas ambient 
atmosphere is also changed. Therefore, the high purification engine performance is not necessarily secured 
only with the three way component catalyst of the above-mentioned configuration. 

[0004] Then, conventionally, the three way component catalyst which made Seria (Ce02) contain in support 
is known. Since Seria has the property which carries out storage emission of the oxygen, oxygen is stored in 
Seria by the lean atmosphere of hyperoxia, and oxygen is emitted in the rich ambient atmosphere where a 
reduction component is superfluous. Therefore, fluctuation of the ambient atmosphere of exhaust gas can be 
made to ease by containing Seria, and the purification engine performance improves. Moreover, it is 
desirable to also make the Seria-zirconia multiple oxide which made Seria compound-ize a zirconia (Zr02) 
contain in support. By compound-izing a zirconia, the thermal stability of Seria can be raised sharply. 
[0005] For example, the catalyst for emission gas purification which supported noble metals to the multiple 
oxide which consists of an alumina and at least one sort of Seria or a zirconia at least is indicated by JP,10- 
182 155 A 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, by the increment in high-speed transit in recent 
years etc., the exhaust gas temperature of an automobile is very high. Therefore, the catalyst for emission 
gas purification needs to bear a still severer service condition. 

[0007] However, it became clear that phase separation may arise in the solid solution of Seria and a zirconia 
depending on the presentation of support if the severe durability test heated at 1000 degrees C for about 20 
hours although fault is not generated at all in the durability test of extent heated, for example at 1 000 
degrees C in the catalyst for the emission gas purification of the above-mentioned former for several hours 
is performed. 

[0008] This invention raises further the thermal resistance of the catalyst for emission gas purification with 
which noble metals were supported by the support containing the Ce02-Zr02 solid solution, and aims at 
high purification activity being shown also after a severe durability test. 
[0009] 

[Means for Solving the Problem] the support which consists of mixed powder with the powder of the 
multiple oxide by which the description of the catalyst for emission gas purification according to claim 1 
which solves the above-mentioned technical problem is expressed with the powder and formula (1) of a 
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porosity oxide, and the noble metals supported by support — since — a(aluminum 203) (Ce02) b(Zr02)l-b 
(1) 

(a formula (1) — setting - a and b — a mole ratio — being shown — a [ ] — 0.4-2. 5b are in the range of 0.2- 
0.7) 

It is in the covariance computed on condition that the following of the powder of a multiple oxide being in 
the range of 0-20. 

[0010] Acceleration voltage : EPMA (WDX: wavelength dispersive X ray spectroscopy) performs point 
analysis on condition that 15kV, specimen current: 50nA, and beam diameter :min (about 1 micrometer). 
Intensity ratio to Ce of L alpha rays which are X-rays corresponding to Ce, Zr, and aluminum, respectively, 
L alpha rays, and K alpha rays, Zr, and aluminum 100% reinforcement I (Ce), I (Zr) It reaches. It asks for I 
(aluminum) about each point, and is from several 1 formula and several 2 formulas. R (Ce) R (Zr) is 
computed and it is [001 1]. 
[Equation 1] 

I(Ce)xl00 
R(Ce)- 

I(Ce)+I(Zr)+I(Al) 

[0012] 
[Equation 2] 

I(Zr)xlOO 

R(Zr) = 



KCe)+I(Zr)+I(Al) 



[0013] n points are followed in this, Ri (Ce) and Ri (Zr), and (i=l-n) are computed, respectively, and 
Covariance COV (Ce, Zr) is computed by several 3 formulas. 
[0014] 
[Equation 3] 

C0V(Ce,Zr)= — JSjj J{Ri(Ce)-IU(Ce)}-{Ei(Zr)-MZr)}] 

[0015] RAv (Ce) and RAv (Zr) are each average of n Ri(s) (Ce) and Ri (Zr) here. 

[0016] As for said covariance, in the above-mentioned catalyst for emission gas purification, it is still more 
desirable that it is in the range of 0—10. 

[001 7] Moreover, the powder of porosity oxide has the desirable thing which is chosen from an alumina, a 
zeolite, mordenite, FSM, an alumina-zirconia multiple oxide, a silica, a zirconia, a titania, and a silica 
alumina and which is a kind at least. 

[001 8] It is desirable to contain powder with a particle size of 5 micrometers or more in mixed powder more 
than 30 volume % furthermore. 

[0019] And as for support, it is desirable for particle diameter to contain a particle 5 micrometers or more 
more than 40 volume %, and containing below 85 volume % is still more desirable. Moreover, it is desirable 
to include at least a kind of alloying element chosen from alkali metal, alkaline earth metal, rare earth 
elements, and a transition element in 0.05 or less amount by the mole ratio. 

[0020] Ce02 and Zr02 which are furthermore contained in a multiple oxide constitute the solid solution, as 
for whenever [ in a multiple oxide / dissolution / of Zr02 ], it is desirable that it is 50% or more, and, as for 
the Ce02-Zr02 solid solution, it is desirable to have the property that the diameter of average microcrystal 
measured according to the X diffraction after 5-hour or more heating at 1000 degrees C is lOnm or less. 
[0021] Moreover, as for a multiple oxide, it is desirable to be contained 30 to 70% of the weight during the 
sum total of a porosity oxide and a multiple oxide, and it is desirable for Pd to be supported by the multiple 
oxide and for either [ at least ] Pt or Rh to be supported by support. 
[0022] 

[Embodiment of the Invention] Although the deflection of the data of two sequences was multiplied, the 
sum is taken, and it ** by data several n, and, a covariance, is expressed with the general formula showing 
in several 4 formulas. 
[0023] 
[Equation 4] 
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C0V(X,Y)= ) 

[0024] If this covariance is used, it can investigate whether one data group's big value is connected with 
another group's big value (forward covariance), and it can investigate whether one data group's small value 
is connected with another group's big value (negative covariance), and both data groups 1 value is not related, 
or (covariance near zero) it can investigate. 

[0025] In this invention, it is asking for the covariance by EPMA analysis of Ce, Zr, and aluminum. 
Specifically, it is an intensity ratio to Ce of L alpha rays which are X-rays corresponding to [ EPMA (WDX: 
wavelength dispersive X ray spectroscopy) performs point analysis on condition that acceleration 
voltage: 15kV, specimen current:50nA, and beam diametenmin (about 1 micrometer), and ] Ce, Zr, and 
aluminum, respectively, L alpha rays, and K alpha rays, Zr, and aluminum 100% reinforcement. It asks for I 
(Ce), I (Zr), and I (aluminum) about each point. That is, intensity ratio I (Ce), I (Zr), and I (aluminum) are 
defined like a degree type. 

[0026] I(Ce)=(CeLalpha characteristic-X-ray peak intensity measured on multiple oxide)/(CeLalpha 
characteristic-X-ray peak intensity measured on the cerium) 

I (Zr) =(ZrLalpha characteristic-X-ray peak intensity measured on multiple oxide)/(ZrLalpha characteristic- 
X-ray peak intensity measured on the zirconium) 

I (aluminum) =(AlKalpha characteristic-X-ray peak intensity measured on multiple oxide)/(AlKalpha 
characteristic-X-ray peak intensity measured on aluminum) 

and - I (Ce), I (Zr), and I (aluminum) - using - from several 1 formula and several 2 formulas R (Ce) R 
(Zr) is computed. 

[0027] n point analysis is performed, Ri (Ce) and Ri (Zr) are computed as mentioned above, respectively, 
and Covariance COV (Ce, Zr) is computed by several 3 formulas. 

[0028] So that this covariance COV (Ce, Zr) is close to zero R (Ce) If it puts in another way, the thing to 
which the value of R (Zr) approaches constant value and which Ce and Zr live together and is being 
distributed to homogeneity is shown. Moreover, it is if Covariance COV (Ce, Zr) is forward. Big value of R 
(Ce) It is the Ce02-Zr02 solid solution, so that relevance with the big value of R (Zr) is high and the value 
is large. It is shown that dispersibility with aluminum 203 is low. If COV (Ce, Zr) is furthermore negative 
Small value of R (Ce) It is shown that the dispersibility of Ce and Zr is so low that relevance with the big 
value of R (Zr) is high and the absolute value is large. 

[0029] So, in this invention, it is characterized by the covariance COV (Ce, Zr) measured on condition that 
the above being in the range of 0-20. If Covariance COV (Ce, Zr) is in this range, since Ce and Zr will be 
high-distributed to homogeneity in a multiple oxide and aluminum will also serve as high distribution by 
this, it is the catalyst for emission gas purification of this invention. OSC is high, as a result catalytic activity 
is high. 

[0030] And if Ce, Zr, and aluminum exist in the state of high distribution in a multiple oxide, since thermal 
resistance will improve that it is hard to produce the fall of the specific surface area by crystal growth and 
the phase separation of the Ce02-Zr02 solid solution will also be prevented, high purification activity will 
be shown also after elevated-temperature durability. In addition, it is still more desirable for the range of 
Covariance COV (Ce, Zr) to be 0- 1 0. 

[0031] Moreover, by considering as the support which consists of mixed powder with the powder of the 
multiple oxide expressed with the powder and formula (1) of a porosity oxide, the fault a crack arises in a 
coat layer or a coat layer exfoliates can be prevented. 

[0032] To mixed powder, it is desirable to contain preferably powder with a particle size of 5 micrometers 
or more more than 50 volume % still more preferably more than 40 volume % more than 30 volume %. 
Thus, preferably, even if powder with a particle size of 5 micrometers or more performs the severe 
durability test heated at 1000 degrees C for about 20 hours by 30 or more volume and considering as the 
configuration included more than 50 volume % still more preferably more than 40 volume % to mixed 
powder, it can prevent further fault a crack arises in a coat layer or a coat layer exfoliates to it. As powder 5 
micrometers or more is considered that the heat shrink at the time of a durability test becomes large under 
by 30 volume % and particle size shows mixed powder also in the below-mentioned example, a crack and 
exfoliation arise in a coat layer. In addition, particle size means the particle size of an aggregated particle. 
[0033] In addition, as for powder with a particle size of 5 micrometers or more, it is desirable to carry out to 
below 85 volume % into mixed powder. If contained exceeding 85 volume %, exfoliation may arise in a 
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coat layer. 

[0034] And the catalyst for emission gas purification of this invention shows high endurance and sufficient 
oxygen storage emission ability (henceforth OSC), and by making a and b of a formula (1) into this range 
shows high purification activity with it. 

[0035] The value of a of a formula (1) If smaller than 0.4, it will become difficult to attain high 
decentralization of an alumina-Seria-zirconia multiple oxide, after a severe durability test, the specific 
surface area of an alumina-Seria-zirconia multiple oxide falls, and the purification engine performance falls. 
Moreover, when the value of a exceeds 2.5, the Ce02-Zr02 solid solution decreases quantitatively and is 
enough. OSC cannot be secured and the good purification engine performance is not obtained. In addition, it 
is as a value of a. 0.4 or more It is to 2.0 or less and a pan. 0.4 or more It is 0.45 or more more preferably 1 .0 
or less. 0.7 or less are good. 

[0036] And the value of b of a formula (1) When smaller than 0.2, there are few amounts of ceriums and 
they are enough. Since OSC is not securable, the good purification engine performance is not obtained, but 
the value of b If 0.7 is exceeded, the thermal stability of the Ce02-Zr02 solid solution will fall, and the 
purification engine performance after a severe durability test will fall. As the value of b 0.3 or more 
Considering as 0.6 or less range is more desirable, and it is a pan. Or more 0.4 0.6 or less range is desirable. 
[0037] It is desirable to include Y203 in the multiple oxide of a formula (1) further. While the endurance in 
the oxidizing atmosphere 1 000 degrees C or more of an alumina-Seria-zirconia multiple oxide improving 
further and being hard coming to generate the phase separation of the Ce02-Zr02 solid solution by adding 
Y203 further to a multiple oxide, the activity of noble metals is promoted. 

[0038] in this case, formula (1) (aluminum 203) it expresses a(Ce02) b(Zr02)l-b(Y203) c ~ having - the 
value of c — 0.01 mols or more — and — Considering as 0.2 mols or less is desirable, the effectiveness which 
added Y203 as the amount of Y203 is less than 0.01 mols is not acquired — if it exceeds 0.2 mols, while the 
thermal resistance of an alumina-Seria-zirconia multiple oxide will fall, the activity of noble metals falls. 
[0039] Moreover, in the multiple oxide of a formula (1), it is . It is desirable to include La 203. By adding 
La 203, the endurance in the oxidizing atmosphere 1000 degrees C or more of an alumina-Seria-zirconia 
multiple oxide improves further, and the specific surface area of an alumina-Seria-zirconia multiple oxide is 
highly maintained also after a severe durability test. 

[0040] in this case, a formula (1) expresses a(aluminum 203) (Ce02) b(Zr02)l-b(La 203) d - having - the 
value of d — 0.005 mols or more — and - Considering as 0.1 mols or less is desirable, amount of La 203 It 
is less than 0.005 mols. the effectiveness which added La 203 is not acquired - if it exceeds 0.1 mols, the 
thermal resistance of an alumina-Seria-zirconia multiple oxide will fall. In addition, it reaches Y203. As for 
at least one side of La 203, it is desirable to dissolve to the Ce02-Zr02 solid solution and an alumina. 
[0041] in addition, the alloying element chosen as the multiple oxide shown in a formula (1) from alkali 
metal, alkaline earth metal, rare earth elements, and a transition-metals element - further ~ minute amount 
**♦*- things are also desirable. By including such an alloying element, the thermal resistance of an 
alumina-Seria-zirconia multiple oxide improves further. As for the addition of this alloying element, it is 
desirable to carry out to 0.05 or less by the mole ratio of an oxide to a formula (1). That is, formula when an 
alloying element M is added (1) (aluminum 203) a(Ce02) b(Zr02)l-b (MO) It is expressed e and the range 
of the value of mole-ratio e is 0-0.05. 

[0042] As an alkali metal, Na, K, Li, and Cs were desirable, Mg, calcium, Sr, and Ba were desirable as an 
alkaline earth metal, and it could be chosen out of La, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, and 
Lu as rare earth elements. Moreover, Fe, Cu, nickel, Co, Mn, etc. are illustrated as a transition-metals 
element. These kinds are sufficient and two or more sorts can also be used together. When two or more sorts 
are used together, it adds so that those total quantities may become 0.05 or less range by the atomic ratio. 
[0043] Ce02 and Zr02 form the solid solution, and it is desirable for whenever [ dissolution / of Zr02 in the 
Ce02-Zr02 solid solution ] to be 80% or more still more preferably 70% or more more preferably 50% or 
more in the above-mentioned multiple oxide at least. The endurance in the oxidizing atmosphere 1000 
degrees C or more of an alumina-Seria-zirconia multiple oxide improves further by this, and it is much more 
hard coming to generate the phase separation of the Ce02-Zr02 solid solution. 
[0044] Whenever [ dissolution ] means the value defined by the degree type (2). 
[0045] 

It is the total amount of (%) = lOOx (amount of the oxide B which dissolved in the total amount of Oxide 
A) / oxide B whenever [ dissolution ]... (2) 

It is assumed that the oxide B which dissolved in the total amount of Oxide A here is dissolving to 
homogeneity to the total amount of Oxide A. 
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[0046] For example, in the case of the solid solution of Seria and a zirconia, Seria is equivalent to Oxide A, 
a zirconia is equivalent to Oxide B, and it is expressed the total amount of lOOx (amount of the zirconia 
which dissolved in the total amount of Seria) / zirconia(%) whenever [ dissolution ]. There is relation of a 
degree type (3) here from the value shown in the JCPDS card between the zirconia concentration x (mol%) 
of the Ce02-Zr02 solid solution (whenever [ dissolution ] 100%), and lattice constant f (A). 
[0047] 

x= (5.41 1-Q/ 0.00253 ... (3) 

Moreover, it is desirable for the pitch diameter of the microcrystal in a solid-solution particle to be 1 Onm or 
less by the Ce02-Zr02 solid-solution particle said to this invention, and it is desirable that it is especially 
5nm or less. The magnitude of this microcrystal is computed from the X diffraction full width at half 
maximum using the formula of SHIERA of a formula (4). 
[0048] D=klambda/(beta COStheta) ... (4) 

It is here and is kiconstant. 0.9, diffraction line breadth (radian) of the diffraction line-breadth-standard 
substance of a wavelength (A) beta:sample of lambda:X-ray, theta: If the pitch diameter of angle-of- 
diffraction (degree) microcrystal is lOnm or less, microcrystal will not become precise restoration but will 
turn into a solid-solution particle which had pore between microcrystals. If the diameter of average 
microcrystal exceeds lOnm, pore volume and specific surface area will fall, and thermal resistance will also 
come to fall. As for this specific surface area, it is more preferably desirable that it is more than 50m2/g 
more than 20 morem2/g more than 1 0m2/g. 

[0049] In the multiple oxide said to this invention, a zirconium permutes a part of location of a cerium, with 
the fluorite structure of the 2nd cerium of oxidization maintained, the Ce02-Zr02 solid solution turns into 
the solid solution, and the zirconia is dissolving enough. The frame of a zirconia is formed in the solid 
solution. Therefore, the cubic crystal structure becomes stable, and a cubic is maintained even if the solid 
solution discharges much oxygen. Although the device is not clear, it is thought that migration of oxygen 
becomes easy in a cubic, and high OSC is shown compared with other ******, a monoclinic system, etc. In 
addition, as for the multiple oxide of this invention, it is desirable to include neither ****** nor a 
monoclinic system. 

[0050] moreover, if the pitch diameter of microcrystal is as small as lOnm or less, the grain boundary 
between microcrystals increases, and since it becomes easy to move the oxygen ion which moves in a grain 
boundary, storage / emission rate of oxygen will become sufficiently large - OSC improves further. And 
since storage and emission of oxygen were performed from the front face more than with 10m2/g when 
large, storage / emission rate of oxygen became sufficiently large, and specific surface area was excellent. 
OSC is shown. 

[0051] In the multiple oxide said to this invention, Seria and a zirconia form the solid solution and the 
alumina holds the uniform distributed condition to the grain boundary. And as mentioned above, as for the 
diameter of microcrystal of the Ce02-Zr02 solid solution, it is desirable that it is 5nm or less. Furthermore, 
while the diameter of microcrystal of the Ce02-Zr02 solid solution is lOnm or less after processing at 1000 
degrees C among air for 5 hours The cerium contained in a multiple oxide and 60% or more of a zirconium 
3 Onm or less, It is more preferably desirable for 80% or more to distribute as a particle lOnm or less more 
preferably 90% [ 30nm or less / 20nm or less ] or more 20nm or less 30nm or less of much more preferably 
still more preferably 20nm or less. In addition, in the multiple oxide said to this invention, it is checked from 
the result of SEM observation, TEM observation, and elemental analysis that 60% or more is distributing 
after a durability test as a particle 3 Onm or less. 

[0052] The diameter of microcrystal and particle diameter in this case mean spacing of the alumina particle 
which intervenes between Ce02-Zr02 microcrystal or a particle, or an aluminum atom. Moreover, you may 
be spacing which Ce02-Zr02 crystal, the particle, or the atom is distributing as inclusion to an alumina 
particle or alumina microcrystal. When the diameter of microcrystal and particle diameter in a multiple 
oxide become larger than 3 Onm, the rate of the Seria and/or the zirconia which act effectively as multiple 
oxide support falls, and it is as a catalyst in that the activity of noble metals falls ***♦. Since OSC falls and 
the purification engine performance to NOx of the three way component catalyst in the inside of a 
fluctuation ambient atmosphere, HC, and CO falls, it is not desirable. Furthermore, also when compound- 
izing (dissolution) with cerium oxide and a zirconium dioxide is not enough Since OSC and the purification 
engine performance become low, it is not desirable. 

[0053] in addition, the Ce02-Zr02 solid solution is the mole ratio of a cerium and a zirconium - the range 
of 0.3 <=Zr/(Ce+Zr) <= 0.8 is desirable - especially the range of 0.4 <=Zr/(Ce+Zr) <= 0.6 is desirable. If 
the content of a zirconium becomes less than [ 30 mol % ], since it will become difficult for the operation 
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which forms the frame of a zirconium in the crystal of the solid solution to become weaker, and to maintain 
the cubic of fluorite structure by the desorption of oxygen, it becomes impossible to be desorbed from 
oxygen. OSC falls. Moreover, since storage / emission ability of oxygen is based on a valence change 
trivalent [ of a cerium ], and tetravalent, if the content of a zirconium becomes more than 80 mol %, when 
the absolute magnitude of a cerium runs short, OSC will fall. 

[0054] As porosity oxide which constitutes a part of support, the porosity oxide used as support of the 
conventional catalysts for emission gas purification, such as an alumina, a zeolite, mordenite, FSM, an 
dumina-zirconia multiple oxide, a silica, a zirconia, a titania, and a silica alumina, can be used. Although 
especially the particle size of this porosity oxide is not restricted, if the range of specific surface area of 5- 
300m2/g is the optimal and it separates from this range, a bias will be produced in support proportion of 
noble metals, activity may fall or it may become difficult to attain high decentralization of multiple oxide 
powder. In addition, the component added as the component added by the sinking-in method in addition to 
mixed powder or a sol may also be included in support. 

[0055] as for the weight ratio of the porosity oxide in support, and a multiple oxide, it is desirable that it is a 
0.30 <= multiple oxide / (multiple oxide + porosity oxide) <= 0.7 — 0.4 or more Especially the thing to 
consider as 0.6 or less range is desirable. The alumina-Seria-zirconia multiple oxide of the value of 
{multiple oxide/(multiple oxide + porosity oxide)} decreases quantitatively, and less than 0.30 are enough 
as it. OSC cannot be secured and the good purification engine performance is not obtained. Moreover, the 
value of {multiple oxide/(multiple oxide + porosity oxide)} If 0.7 is exceeded, a crack and exfoliation of a 
coat layer will become easy to take place under a severe service condition. 

[0056] And as described above, the diameter of average microcrystal of the Ce02-Zr02 solid solution in the 
multiple oxide after calcinating support at 1000 degrees C by constituting support for 5 hours is set to lOnm 
or less by measurement by the X diffraction, the specific surface area of an alumina-Seria-zirconia multiple 
oxide is highly maintained also after a severe durability test, and the high purification engine performance 
can be maintained. 

[0057] Moreover, as noble metals supported by support, Pt, Rh, Pd, Ir, etc. can use the noble metals used for 
the conventional catalyst for emission gas purification. Support is received although the amount of support 
of these noble metals changes with noble-metals kinds. It is desirable to consider as 0.1 - 20% of the weight 
of the range. While purification activity will be saturated even if sufficient purification activity is not 
acquired but it increases more than this if there are few amounts of support of noble metals than this, cost 
soars. 

[0058] In addition, it is desirable to support Pd alternatively to a multiple oxide and especially to support 
either [ at least ] Pt or Rh to support. Although the reason is unknown if it does in this way, the rate of 
purification improves further. 

[0059] In order to manufacture the multiple oxide said to this invention, the manufacture approach of an 
indication can be used for JP, 10-1 82 155, A. That is, an oxide precursor can be prepared with a 
coprecipitation method from the salting in liquid of aluminum, Ce, and Zr at least in a short time, and a 
multiple oxide can be manufactured by calcinating it in atmospheric air. Moreover, aluminum, Ce, and Zr 
may be supplied by the alkoxide, and an oxide precursor may be manufactured with a sol gel process. 
[0060] And in order to manufacture the catalyst for emission gas purification of this invention, the powder 
of the above-mentioned multiple oxide and the powder of porosity oxide are mixed, it considers as mixed 
powder, it is mixed with binders, such as alumina sol, boehmite, and an aluminium nitrate, and water, and it 
considers as a slurry. A wash coat is carried out to the support base material of the honeycomb configuration 
formed from cordierite or a metallic foil using this slurry, it is dried and calcinated, and a coat layer is 
formed. And by carrying out adsorption support of the noble metals, the catalyst for emission gas 
purification of this invention can be manufactured in a coat layer using the solution of a noble-metals salt or 
a noble-metals complex. As a binder, a silica sol, a zirconia sol, a titania sol, or the salting in liquid of these 
metallic elements can also be used. 

[0061] moreover, the mixed powder of multiple oxide powder and porosity oxide powder — noble-metals 
salting in liquid etc. - sinking in — it — as it is - or filtration and desiccation — or it evaporates and hardens 
by drying and considers as noble-metals support powder. The coat of this noble-metals support powder may 
be carried out to a support base material. Moreover, by making a noble-metals salt etc. live together in a 
solution at the time of preparation of the oxide precursor of a multiple oxide, noble metals can be supported 
to a multiple oxide, it and porosity oxide powder can be mixed, and it can also consider as noble-metals 
support powder. Moreover, in order to porosity-ize a catalyst bed, the organic substance and carbon powder 
may be added to the slurry for coat stratification. 
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[0062] 

[Example] Hereafter, an example and the example of a comparison explain this invention concretely. 
[0063] (Example 1) The high-concentration water solution (about 10 % of the weight of solid content after 
baking included in a water solution) which dissolved an aluminium nitrate, a cerium nitrate, and oxy- 
zirconium nitrate by the ratio used as a= 0.5 of a formula (1) and b= 0.45 was prepared. To this water 
solution, it is a cerium. The hydrogen peroxide solution containing the hydrogen peroxide of 1.2 time 
equivalence was added, churning mixing was carried out, and the mixed water solution was prepared. 
[0064] On the other hand, the aqueous ammonia of more than concentration was prepared, and the above- 
mentioned mixed water solution was added in aqueous ammonia, it neutralized [ the above-mentioned 
mixed water solution was neutralized, and ], and suspension including precipitate of a hydroxylation cerium, 
zirconium hydroxide, and an aluminum hydroxide was obtained. This Temporary quenching was carried out 
at 300 degrees C for 5 hours, and it calcinated at 1050 degrees C for 5 hours. The obtained powder was fed 
into the ball mill with water, it crushed until the particle diameter of the powder more than 50 volume % 
was set to 15 micrometers or less, and multiple oxide powder was prepared. The amount of synthetic 
powder in one batch was used as 2kg / batch. 

[0065] diameter among this multiple oxide powder 0.5- 1mm powder — the inside of resin — embedding — 
that polished surface - tf EPMA-V6" (Shimadzu Make) - using — step size Point analysis of 600 points was 
performed. Using EPMA (WDX: wavelength dispersive X ray spectroscopy), analysis conditions are the 
acceleration voltage of 15kV, 50mA of specimen current, and conditions of beam diameter min (about 
lmicrometerphi), measure L alpha rays corresponding to Ce, Zr, and aluminum, L alpha rays, and Kalpha, 
respectively, and are an X-ray intensity ratio. It asked about 600 points, respectively. And R (Ce) and R (Zr) 
were computed from the several 1 above-mentioned formula and several 2 formulas, respectively. 
[0066] and - From the data of 600 points, Covariance COV (Ce, Zr) was computed by several 3 formulas. 
A result is shown in Table 1 . 

[0067] Again It is an axis of ordinate about R (Zr) for an axis of abscissa in R (Ce). The result of having 
plotted the data of 600 points is shown in drawing 1 . 

[0068] Next, the above-mentioned multiple oxide powder It is the commercial heat-resistant activated- 
alumina powder (specific-surface-area 180m2/g) as porosity oxide powder to the 100 weight sections. The 
solid content after the 100 weight sections, the aluminium nitrate 9 hydrate 20 weight section, the boehmite 
(AlO (OH)) 5 weight section, and baking added the water of the amount which becomes 50% of the weight, 
was mixed for about 3 minutes by attritor, and prepared the slurry. The mean particle diameter after grinding 
a slurry was 7 micrometers. 

[0069] Volume The support base material of the honeycomb configuration made from the cordierite of 1.3 L 
is prepared, it pulls up after being immersed in this slurry, an excessive slurry is blown off, and it is after 
desiccation. It calcinated at 650 degrees C for 1 hour, and the coat layer was formed. A coat layer is per 11. 
of support base materials. 200g was formed. 

[0070] And it is immersed in the nitric-acid platinum water solution of predetermined concentration, a 
support base material with a coat layer is pulled up, an excessive drop is blown off, and it is after 
desiccation. It calcinated at 250 degrees C for 1 hour, and Pt was supported. Subsequently, it was immersed 
in the nitric-acid rhodium water solution of predetermined concentration, and Rh was supported similarly. 
Per [ Pt ] 11. of support base materials 1 .5g is supported and it is Rh. 0.3g was supported. 
[0071] Promotion durable driving test it runs by the transit pattern which attached this catalyst for emission 
gas purification in the exhaust pipe of a gasoline engine with a displacement of 21., and imitated the Europe 
transit It carried out for 500 hours. The catalyst-bed maximum temperature at this time becomes about 1050 
degrees C. 

[0072] Then, the component in the exhaust gas at the time of the transit which imitated the Europe transit is 
measured to coincidence by the upper section and the downstream of a catalyst, and it is HC, CO, and NOx 
in exhaust gas. The rate of average purification was computed by having measured the rate of purification. 
A result is shown in Table 1 . 

[0073] (Example 2) The multiple oxide was prepared like the example 1 except having added aqueous 
ammonia quickly in the mixed water solution prepared in the example 2. And while measuring the 
covariance similarly, data were plotted, it catalyst-ized still more nearly similarly, and the rate of average 
purification was measured. A result is shown in Table 1 and drawing 2 . 

[0074] (Example 3) The multiple oxide was prepared like the example 1 except having added having poured 
aqueous ammonia for 10 minutes into the mixed water solution prepared in the example 1 . And while 
measuring the covariance similarly, data were plotted, it catalyst-ized still more nearly similarly, and the rate 
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of average purification was measured. A result is shown in Table 1 and drawing 3 . 
[0075] (Example 1 of a comparison) The multiple oxide was prepared like the example 1 except having 
added having poured aqueous ammonia for 60 minutes into the mixed water solution prepared in the 
example 1 . And while measuring the covariance similarly, data were plotted, it catalyst-ized still more 
nearly similarly, and the rate of average purification was measured. A result is shown in Table 1 and 
drawing 4 . 

[0076] (Example 2 of a comparison) The multiple oxide was prepared like the example 1 except having 
considered as 30kg / batch as powder after calcinating the composite quantity in one batch. And while 
measuring the covariance similarly, data were plotted, it catalyst-ized still more nearly similarly, and the rate 
of average purification was measured. A result is shown in Table 1 and drawing 5 . 
[0077] (Example 3 of a comparison) The multiple oxide was prepared like the example 1 except having 
considered as 50kg / batch as powder after calcinating the composite quantity in one batch. And while 
measuring the covariance similarly, data were plotted, it catalyst-ized still more nearly similarly, and the rate 
of average purification was measured. A result is shown in Table 1 and drawing 6 . 
[0078] 

[Table 1] 
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[0079] from Table 1, a correlation is between a covariance and the rate of average purification — clear - a 
covariance — the range of 0—20 » if it is in the range of 0—10 still more preferably, the rate of average 
purification after promotion durability shows 86% or more, 88 more% or more, and a desirable value. 
[0080] For example, in the example 1, it is greatly separated from -72.9 and zero to the thing with the 
covariance near -2.52 and zero with the example 3 of a comparison. Therefore, in the example 1, Ce and Zr 
serve as high distribution compared with the example 3 of a comparison. Moreover, a comparison of 
drawing 1 and drawing 6 is distributing data in the example 3 of a comparison of drawing 6 to data focusing 
on one range in the example 1 of drawing 1 . That is, in the example 3 of a comparison, the X-ray intensity 
ratio of Ce and Zr changes with fields to being almost the same in the field of the versatility [ ratio / of Ce 
and Zr / X-ray intensity ] in an example 1 . This means that Ce and Zr are distributing to homogeneity in a 
multiple oxide in the example 1 , and means that a bias is in distribution of Ce and Zr in the example 3 of a 
comparison by it. 

[0081] That is, with the catalyst for emission gas purification of examples 1-3, since Ce and Zr are 
distributing to homogeneity, OSC is considered that are high and the rate of average purification is also high 
by it. 

[0082] In a production facility like the example 2 of a comparison, or the example 3 of a comparison, it is 
difficult to mix aqueous ammonia with a mixed water solution to homogeneity for a short time. In this case, 
it is mixable to homogeneity by adding a mixed nitrate using two or more nozzles, or spraying. It will be a 
number if it does in this way. Homogeneity can be made to complete a coprecipitation process also in the 
mass mixing chamber of 100L for a short time. And the multiple oxide which has the value of the 
covariance of the range of 0—10 like an example 1 also in the amount of batches equivalent to the example 2 
of a comparison and the example 3 of a comparison by this approach was compoundable. It is the value of a 
covariance by making a nozzle into two in fact by making the value of a covariance to 25.5 and 33.1 and 
considering as the structure which can spray the tip of the nozzle further. 5.7 It was made to 8. 1 . 
[0083] Moreover, the multiple oxide said to this invention has the description that thermal resistance is high, 
and has the property of being hard to form stable CeA103 in the bottom of hot reducing atmosphere. The 
samples 10-17 from which the distributed condition of a constituent differs were made as an experiment. 
[0084] The multiple oxide powder of samples 10-17 is sifted, and it is a diameter. The powder of 0.5 to 1 .0 
mm was sorted out. It is with a bore height [ 20mm height of 6mm ] quartz crucible about this. In the 
nitrogen gas circulation ambient atmosphere which carries out 0.4g weighing capacity and contains 2% of 
H2 It heat-treated for 10 minutes at 800 degrees C. This was cooled to the room temperature and the 
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diffraction line peak height of 1= 50% of Ica:CeA103 (1 1 1) and 1= 51% of Icz:(Ce, Zr) 02 (220) was 
measured. Samples 10- 1 7 A XRD measurement result is shown in drawing 7 . It turns out that the 
diffraction line intensity of CeA103 (111) differs between samples. 

[0085] And Ica/(Icz+Ica) x 100(%) showing the yield of CeA103 (111) was computed, and it was defined as 
degree of dispersion. 

[0086] Moreover, the covariance of each sample and the relation of degree of dispersion are shown in 
drawing 8 . From drawing 8 , the sample with the smaller absolute value of a covariance had the smaller 
value of degree of dispersion, and it was checked that it is hard to form stable CeA103. 
[0087] Next, a nitric-acid platinum water solution is used for each above-mentioned sample, and it is Pt. 
Adsorption support was carried out 0.5% of the weight, and it dried at filtration / desiccation back and 300 
degree C for 1 hour, and calcinated at 1000 degrees C among atmospheric air for 10 hours. Each is arranged 
to evaluation equipment and they are SUTOIKI dynamism and model gas for fluctuation period 2 seconds. 
The CO50% purification temperature when carrying out a temperature up at 300-degree-C high speed 
for /was measured. A result is shown in drawing 9 . 

[0088] It is clear from drawing 9 that CO purification engine performance is so high that the absolute value 

of a covariance is so small that [ that is, ] degree of dispersion is small. 

[0089] 

[Effect of the Invention] That is, according to the catalyst for emission gas purification of this invention, the 
specific surface area of an alumina-Seria-zirconia multiple oxide is high, and since each metal exists in the 
state of high distribution, it is high. OSC is maintained from the first stage to after durability. Therefore, 
they are HC, CO, and NOx at the rate of purification high from the first stage to until after durability. It can 
purify. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 6] 
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[Drawing 7] 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an exhaust gas 
cleaning catalyst enhanced in heat resistance and 
keeping high cleaning activity even after a severe 
durability test. 

SOLUTION: The exhaust gas cleaning catalyst consists of 
a carrier comprising a mixed powder, which consists of a 
powder of a porous oxide and a composite oxide 
represented by (AI203)a(Ce02)b(Zr02)1-b, and a noble 
metal supported on the carrier. As the powder of the 
composite oxide, one with covariance of 0 to -20 is 
used. Since Ce and Zr are homogenousty and highly 
dispersed in the composite oxide and Al is also highly 
dispersed as a result, even after a durability test, OSC 
is high and catalytic activity is enhanced. 
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i=l 

-CT-RAv(Ce)SU f RAv(Zr)Ji, n1i<ORi (Ce)£tfRi (Zr) 
O^tL-pno^MT-^^o 20 

[flf$£2] «rE#*M*»io- — iooiSBi;£>&c t 

l W*« 3 ] *rK»<&»* U lifeS 5 ft mJ£Lt«>» 
*j6«30#« % * *. T v > 4 £ fc i: + 4 «#JR 

*w*ai - 3 <D^-nxi3Hti^<r>mif^mtm 30 
*ia>KE*to»#*i*fl:ffl«afco 

M&318] mzm-tmtyuz^in.zceOzRzfZTto 
it ® mit z mm l , ttrie^-g-Mft^ k & it ^zrc* o a s§ 

S(±50%Jil.±T-*4 C t 1 - 7 OV> 

[M3&£(9] «TfB1S'g-®t^U^-4^4Ce02-ZrO2@ 

»flsi±, iooorr- 5B# nm±taj«M*KX«ia*r-c«l€S 

tL^T^^^2^10nmJ^TT*-2.^1S C t £ 

mmm„ so 



[«**10] *E«*BMt«H±«rE^?LK»ffc«i:* 
E**»ffc»O#W-«PU30-70**%-g-inTv»4ii: 

[S*«n] *Ett'&-«fk»icttPd**fij#sit, «rc 

[W*«12] *rE1*frBWI:**>jH** (lea/ ( I cz 
+ Ica) x 100 (%) ) **20JttTT**c:4:*#«4:-r 

4 1-11 W w»i*#t*»tCB«lO»s!rx ^-fbfflfet^o 
--T-fl-ffcJK (lea/ (Icz+Ica) X 100 (%) ) 
It. «X**Xzi!Eil#H^:UT1080 , C-C- 5 B#H*M!l3&, 
BHtarxSKiiTK-c 800 , C-eio^raSfe4!iS$*tfe»«tX 
!41t-&Blffc*l-OV»Ti«!eSit7t I ca : CeAIOs (111) i: 
Icz : (Ce,Zr)(h<2»)OHWifctf-**3a»6*a3*i 
4'II'C£>4o 

[»*«13l UtrEtf-fStJK (lea/ (Icz+Ica) X 1 
00 (%) ) W0&TX'*>Z> Z tiftWLt-fZWmmMZ 
E«Oitf2r*jtHfcffl««t, 

[0 0 0 1] 

5 -t <; T - V )V a - TM&mt® * &A-&^mmR 

[0 0 0 2] 

(±, t;u^+ ( AI2O3) ^->u* (Si02) ^t'«o^?LS 

Kfk^^fiftt L, fOSftCfii (Pt) ^nv-^A 
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(Rh) fcif«>*&K*ffiJ*Lfc«i8fc**t, mmjz^m 
LfcHCRttfCOfcKftL-CiHfc+ai: t &i:> NOx £jt7C 

[0003] z<r>=7tmm&. i&ttn&mitttmmg. 

1b^tf f iS<££«fc ; )(-S3:ti-£ftT^£o 

[0 0 0 4] f;t«J:^ S&tNc-tr'JT (CeOz) 
^^$-*^Z7cftS«* s *n(btiTv^ 0 -t'J 7 lift** 

^T-b 'J 7 CSc^BriKS *U i§7CJ&3S!#Jco 'J -y ^ 

i t X'mir*<r>&m%<n>%m*wm z-ezzt &x # , 

j#-fkttffi* f |6]±-r^)c ifc-kU 7i:v)l-3-7 (ZrCfc) 

IzttS-tiZtbltf-tL^o •>')P3i75'SMt* 
Itf, -t 'J 7 <D»:£5ete * U fil-L S * * £ i T 

[0 0 0 5] Wlx.lf!|fBa¥lO-182155-^2r*l-(±. 
< fct7*?ti:> -fc'J TZJiv^n — 7W^"i < 1 1> 

[0 0 0 6] 

[0 0 0 7] fc£%*«±BLfc{**Ojfc#*»fl:JB»flfc 

tU7t'»3- r on c 

[0 0 0 8] CeO2-Zr02@?§^Sr^-tfS^tr * 

. n 

C0V(Ce,Zr)= — 5- £ Q Ri(Ce > 
i=l 

[0 0 15] idr-RAv(Ce)Sf s RAv(Zr)(i, nfI<OR, (C 
[0 0 16] ±E»« , ^JMfcffl*flfeUHv»r, Hfrifi## 

[0017] itz^im«nm<n^mtTH'\i-, -t** 

tJl'f't'f h> FSM> 7^5 t--/)l/3^7f 
£-&fttK v'J*. v*;w=7-7, f?-7Rti f -/>) *- 

[0 0 1 8] $ <b U Ufi, «SS5 mtt±0» 50 
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[0 0 0 9] 

(1) -C«Sft4tt*»ffc&«>»5tifc<3«'fr 

iO (Al203)a (CeOz)b (ZrOOi-b (1) 

(sS (1) Ui$v»T aS^bti^Ht^U ali0.4 

- 2.5, b(± 0.2- 0.7<OteHU*>^>) 

- -20<75$EH(-£>& - 1 1;£>-£> 0 

[ooio] inSWE : isicv, sw^se : 50nA, 

g : (& 1 /u m) O&ttT-EPMA (WDX : ?£JI5}-ifcX 
aWHfcft) lCJ:orjSC«-*f<rffv>, Ce, Z^^'AI tl-f-ft 

-rtL^tti-^x^-e^^L <*%%., l a ®.7kz/K a ft&nc 

e, Zr, Al 1W%5fcKU*tt-*3llBEJfc KCe), l(Zr)S 

R(Ce)t R(Zr)**tHU 
[0 0 1 1 ] 

mi] 

I(Ce)xl00 

R(Ce)= 

I(Ce)+I(Zr) + I(Al) 

[0 0 12] 
[&2] 

KZr)xl00 

R(Zr)= 

30 I(Ce)+I(Zr) + I(Al) 

[0 0 13] Ztt* nlBO.artCov^rffoT-J-tL-e-'^Ri 
(Ce)&tFRi(Zr) ( i = 1 -n) igiUL, ft3*»:J:o 
T*^C0V(Ce,Zr) £Sfai1-£o 
[0 0 14] 

[&3] 



MCe)}-{Ei(Zr)-MZr»] 

[0 0 1 9] -eLTiHWie^-g^S^mJaJiCOieT-S- 
40*«% J3Lt*tr it^tK, 85^«%WT-g-tr £ 

—m<omimyt^ * * ^itx-o. os&Toft-c-t-tr i t am 

[0 0 2 0] 2 bizm^mt®llZ-£ttl2,CeQz%.V ! Zr02 
l± @ t L , IfrfrRftft i:J3lt*Zr02<OH?tSl± 
50%iil>±T-*^C:tA f M^ L<, C^-ZrOzH^li, 



5 

m¥u*&WOrm\:XTX'hZ>%f 1 &*^-tZ>Z L 

<<>o 

[0021] i£tt^&fbW4#?Lg&fb^t«S-6Sfb 
%/<7)^-tt-' : t J U30-70*S%^-t tLTv^C L 
<. *^Blfk»u«±Pd*»fiJ*S*i, ii#i::(4Pt&U f Rh<9 

[0 0 2 2] 

tror-ioT, Sfc4£Kn?i— te5£t?*$*u>o 

[0 0 2 3] 
[SSU] 

. n 

C0V(X,Y)= —J^zi-u* Hvi-jj, ) 

[0 0 2 4] Z<D2ifmZm^iM£, —^<r>r-* V)V 

- ?<o± # ttfetf 4 t -^o ^ ;u - 7V>* # t M a 

- ? >w - "AO/h $ o — r/u - -AO* £ 

[0 0 2 5] ^5l^tCi5V>Tli, Ce, Zr&tf'AIOEPMAfr 

E : 15KV, fS^cSt : 50nA, : ft/h (& 1 fjL 

m) <7)*#T'EPMA (WDX I *fcR5MftX*^:ft£) fcio 
T.£##f£*TVN Ce, ZrJl^AUC-g-tt-rtLitJE.i-^X^ 
T-iiL.I, L a ^S.O f KoH<75Ce, Zr, Al 100%® 
ftU*t1-*3£K.tt: KCe), l(Zr), I (Al) t*iX*'tl<D 
*i:ov>T*64 0 q&jgjfc l(Ce), I (Zr), I (A 

[0 0 2 6] l(Ce)= (m^fb!fe±T*a95gL^CeL a 
4#14X|| £-*&*) / (-t>; ^ A±Tiil5eL^CeL a 

^x&e-^&K) 

l(Zr)= («^fb»±T*?W5gL^ZrL eft&xm^- 
^54JS) / (v^=r-t7A±T-ai|^L^ZrL ff #ttX^ 

e-?S£«) 

i (ad = m^mt^x-m^LtzM K a &&xmv- 

tf-*3fc«) 

LT KCe), l(Zr), l(AI)*fljnT, S^l^S.^ 
2jU><b R(Ce)t R(Zr)*ffaji-^.o 

[0 0 2 7] n@<o.£55-tff£-fr oT, ±f BO J: n iz L T 
JrtlZ'KJR, (Ce)5.y f R i (Zr)^»tBL. &3 5St- J: oT# 
^C0V(Ce,Zr)«r«:mi--5.o 

[0 0 2 8] -<7)*i3-tJ:C0V(Ce,Zr)7j J -t:n{ci5v^ai:' R 
(Ce)t R(Zr)co^-3effiUfi#<, &Wi-;rU4"Ce£Zr 

»53-tfcC0V(Ce,Zr)^IET-abHlf R(Ce)?>7C§ 4«t R(Z 
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r)0*#fc*fcO|»ai£jMli<. fcv»«iXe 
02-Zr02B?g#i: AI2O3 t <0#fM±j&*fi:t>.r t £tf LT 
t>4. 2 P>UC0V(Ce,Zr)* ? ftT**fLlf R(Ce)0/h£&ffi 
t R(Zr)*>*#fctti:OH«ttjWrt< , -to******* 

[0 0 2 9] -f-^T-*%^T*(i, ±%Z<F>3sttX'Ml£.2tL 
£#5HfcC0V(te,Zr)rt f 0 ~-20<7>t£HtC&.& £ t 
tLti>4„ *55-t^C0V(Ce,Zr)^C<75iSH(-*tLl^ « 
^fL^^T-Ce tZr i: (4tSjKt;:B555-ffcL, f tcni: J: 
70 oTAI*>SS55-8t£fc&*>TN *§fc«ill<0##*^fbffl«fflf 
l4 0SC^iS<, 0>w»rt4|»<iStt*«lSSt»o 

[0 0 3 0] *LT«'&«fk»'fCCe, ZrRtfAl**** 

±DU< <W-*M±* s |fi]±U Ce02-Zr02@j§ffOffl53-fii 
itCiS. £;fc*#ffcC0V(Ce,Zr)j&S0 --lOO^BT' 

[0 0 3 1 ] * jfc£?LRBtfb»o»*fca; (l) 

[0 0 3 2] jl^ttlCliti 5 mJ-J.±O^*^30ft 
4fi L < l440#»%J3Lt, $ "btcff i t < 14 

fi^*(:et 5 m^±<7)^*^30#»JiJ>±, fftL 
< (i40#:»%mjb. $ h\Ziftt L < «450flt«%£JL±** 

Hfcflifltfci-iikT?, 1 000x^201$ mm.mm&hm 

0 n- m^HHiLfc J: £<btcP£4: 
Oi&*75 J 30^»%*«lT-l4, U-^KUB^oJSJRtt**^:* 

[0 0 3 3] %&%l.m.5 M m&±<0%rtilt. «^»*«t> 

[0 0 3 4] -?"LT*^<7)^**X^bflifi4«tT-l4, & 
(1) Oa&U f b£.r?>iEBt1-.2»C:£KJ:l) > JfiSV^W 
40 tK&t-t-frKmmSrmtil&ffi. (tJLTOSCtv^) 
L, iSv^fbi&14*^1-o 

[0 0 3 5] ^ (1) cOaCOjS^ 0.4 J: *) /Jx$ t r )V 

T-y* 3 ^TlS-&^fb^<OJt«M»^®T LT^fblt 
tl* J fiTi--So i^aOffl^S^Sxit, CeOz-ZrO 
zmmms&Ml-'J?* < 4:oT+*4; OSC^^T*^ 
■f, A«F^^b14 H t* s #'b*t'i^ 0 ^±Ja<0ltt Ltif 
f L < 14 0.4U± 2.0J-J.T. 2 h \z&t L < 14 0.4J-JL± 
50 1.0J.JLT, X Oiff L< I40.45J-1± 0.7W.T* J 4:v^ 
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[0 0 3 61 -g-LTst (1 ) <Ob<Dferf 0.2X *)'h£\<* 

CeOa -Zr02@}¥ffcW&£5Et£tf J <g:T LjBB&li-AJUftft 
<r>mf&Mtf&T-tZ>o h<omt LTi4 0.3J^± 0.6W 

T<7>mmt-tz>zttfi*)$i-i\,<. s o.4jy.±o. 

[0 0 3 7]S (1) 0«£-&ft%U<4, ?<bUY 2 03* 
^•tfw tjS^i L^o 1t^«ffc*U$<b»CY2<h*:aSini- 

ftOIOOOt^iiOgjftglSSU- J3 it & ffitXtt**— § (6l± 
U Ce02-Zr02@^Offi55-^±i:(;< (i^ttt 

[0 0 3 8] Zcom&lZlZ, 5^(1) 14 (Al203)a(Ce 
02)b(Zr02)i-b (Yz03)c btiZft, c <O'(6(i0.01 ; e;Uj-J.± 
*»o 0.2t*WTtnwi«liLi>, YzOs^S^O.OI 
4:Y203?:iStDL^** s #<bn.T, 0.2 
^A'fcjBilSfcTA'S-J— t';7-/>3i7a^8ft 

h a 

[0 0 3 9] t fc* ( 1 ) *>«#«ffc!»Kti, $ U L 
a203«:-g-tfC: t**ai Lv> 0 La 2 03 fcifebol"* £ i: U <£ 
•) , r;u5^-- -t'j T-v^-Ttt^Hfcfbfeoiooo'C 

£l±<0*f fc»H» Kfc tt |6j± L , 
itXStfli: tTA'St— t'J7— /*3 - 7««M fc 

[0 0 4 0] ClC0^(-li, 5^(1) !±(Al203)a(Ce02) 
b(Zr02)i-b(La203)dtg$tt, d OfitfiO.OOS^e^J-Jli 
CHWlTttSO^i L^o LazChcoi^ 0. 
005*;>*^T-*>-2) t La203 ^?S*Dt^^** f #ic>fL 



*'ptt < 1 (>— #14, CeOz-ZrOzItM^^Kti:! 
[0 0 4 1] (i) i:ftlMftti:ii- 

<O^e^JtT-0.05J-J.Tti--i)«l t#M£ Lv>o of tJjfebD 
70 7t3RM£?&&nLfc*£\ mt-ltt ( 1 ) (4 (AI 2 03)a(Ce 
02 )b (Zr02 ) i -b (M0)e t m. £ ^ * it e Offiii 0 -0. 05 

[0 0 4 2] T^*'J#JSi: L-TliNa, K, Li, Cs;6*S 
JL<, 7JU* 1 )±m±mt LT(±Mg, Ca, Sr. Ba^H 
i L < , #±«7Cf!?fc LTLa, Pr, Nd, Pm, Sm, Eu, 6 
d, Tb, Dy, Ho, Ei\ Tm, Yb, Luri> bMtftltz <> Of *> 
J:v»„ £ ^«^«7C3?t L-T14, Fe, Cu, Ni, Co. Mn 
bk'tfmmZtiZo ZilbO— f|T-i J:v>U ~ttJBl± 

20 14, 'S-tl'bO^-tffi^tE^-itr-O.OSWTOeHt^^ i 

[0 0 4 3] JLte-a^-Kft^ + cO^^ < t *>Ce02 tZrte 
l±H*#4:3K*L, C^-ZrCfeHiS^tpOZ^cOHvSS 
a*50%J2Ui, ilffiK (±70%W±, $ <b L < 

(480%W.±-C**4C ti J I$ L^o ZtHZX'OT^^i- 

-t'j7-»3i r «£Kffctt wiooot&JhoBMfc* 

H«{-iJtt-i.iH-Xtt* f -^[6]±L, Ce02-ZrO2S?§#:co 
[0 0 4 4] @?§ftii4, (2) UJ:oT5e«S*L 

[0 0 4 5] 



a^«fb»w»«nt3i»iftT-t*o tisY203So f U2O30* 

Hr§* (%) = ioox (mimAff>®.nzm&vtzmmBff>*) /mt®B 

O^:* • • • ( 2 ) 
C C TKf \M A 0>mS. U H * L 7t B!lffc» B 14 , flkf b W A 

[0 0 4 6] 0|x.J4*-t';7fc y'*3i70Hift«)## 
14, •fc')7*HI:»Ai: > v;vn^7«ftfeBi:ffii 
L, lit (%) (4, 100X (-t'J7©«U:H*U 
v;^z7(?)fi) /•>')l.nr.70li > t*$tt^ 0 C 40 
-r-Ce02-Zr02@^ (Si§JS 100%) 0'/>3;7| 
JSx (mo IS) fcte^je&f (A) <OHUI4, JCPDS*- 
KU*S*LTv»4ttJ: ^ (3) c0M^*4 o 

[0 0 4 7] 

x= ( 5.411- f ) / 0.00253 • • • (3) 
i^f&^H^dCe02-Zr02@^«i^T*l4, IBSflafi 
^fpW^S^O^g^lOnmmTT-^^C: t L 
<> 5mV.TX-ihZ>Z t Ami-Mi tv^ 0 i«7)$t B B B ^(7) 
^#$(4, X»H«fkr- * ©iMMU *K * (4) <7)v 



[0048] D=kA/ (/3 COS 8 ) ■•■ (4) 

::tk : 5e& 0.9. a : x&o&ll (A) . /? : IfcfN- 
iffft («) *a*o¥*&sa»ion«aT-r*fux, ^ B B B ^ 

HflMlaK^tafio ¥^ B B B ?-a* r 10nm^^A4t, 40 

^coifc^Mm^lOir^/g^, $<btC(420m 2 /gJU 
±, J: L<<450m 2 /gJ^±T**-i.-i:* ? Si L 

[0 0 4 9] ^^UV^It^K-ftftf-C-^, Ce02-Zr 
02@?£#(4, »fl:#2 -t'J A 03t5«it 

B B B W^ B B B «jt* s $5Et^*), fWiiW^<ff)KS^ 
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man l x t a* 1 *** ? tt& o * «sti±w <b ^t*i± 

ft^* f , £;£ B B B <DJ#£Ut±^<0^7!>^S,fcft4fc# 
■to ftfc*$£9!ol£g-B*{bfti4, 
10 0 5 0] ifzlfe&J-nW-tij'&WOrm&Tt'^Zlltl 

if. & B B B ^Hoft#* j #-< ft»K s#Sr^»-r*K^-f 

-HW:i<4D, 0SCri*-J§|fiJ±-r4o -E-L-TJt*ffl« 
^lOn^/gJ-^t^^ttnii*, m^^Sf® • ifcffil4StM 
^<b*T=b*i47^ RaHOBfR-tScffiaR^+S-*:* < 
ft*K OSC^r^-f-o 

[0 0 5 1] *56WU^o«^»fk*-C(±, -fc'JTfcv 

fc5HfcRSR*«J*LTv>*. *L.Tffij£Lfc4 oic, Ce 
02 -ZrQzH^WifeS^gli 5nmJ£HTT?*4 C h* J fiP£ 
L^„ $t>U, ^^lOOOTCTSBfiaMSLfcteUiSV* 
T tCeOz-Z^Bit^O^^S^IOnmmTT'*)^ 1 1 
tie, M-&Kfbft*i;#i*i4-fc'; Wt->*)V3iW 
<7560%J-JL±^30nmJ-iLT. 4 *) *f i L < (±20nmWT, £ <b 
i:4fJL< li80%J^±55 J 30nmi-J.T, J: L < I420nm 

JSIT, — IBfti L < l±90%J^±7i s 30nramT, 4 i L 
< (±20nmJaT, L < JilOnmJ^LTO^i: LTfr 

ftT-14, BtXf^^t60%J-J.±* f 30raiJJ.T<7)a?-i: LT 
mTv>4it4«SEMIW(> TEMttSfRtfTcaWJ- 

[0 0 5 2] CW*^*»fa^tt?Sli, CeCte-Zr 

^7* 5 Ce(te-Zr(tetSaXttti?-X«i«?- 
ri^ttfti: L-C»ttLrv»*WHIT*oT(> iv 0 
MHlft^OttAra^ttT&jPaOmJ: *)*:§ <44k, 

tnnitit mm &+#x-%^m-ki> osctmt&m 

[0 0 5 3] ft&, Ce02-ZrO2@?§#l4, t'i^Atv' 
;U3zi^^o^e ;UJtT% 0.3^Zr/ (Ce+Zr) ^ 0.8<O 
IWJU, 0.4SZr/ (Ce+Zr) S 0.6«0ffiffltf s 
If t-4fi Lv> 0 ->*;U3^^AW#^* ? 30*^%i^Tl- 

•) OSC^ffiT-f 4„ S WB 5 * • ttm 1614 -t 
<03<ffit 4ffiOfl5ifc^'fbU4 4*:i6. y^n^^A^ 
*2f^80-=e^%jy.±icft4 t, -fc'J ■> A<0*6*tSri**£ 
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i~4 CtCi *)0SCri ? ffi:T-t4 o 
[0 0 5 4] fifltw-»*»*1-*^?LK»ft*k tr 
14, 7^5t> -tr*?* K ^Ji'ft-f K fsm, r;i- 

*-7, v'J*-7>US7ftfc\ e£*0^*"x^bfflS!6 

Jfc*lB*(i5~ 300m2/g<7>|EHd ? ft®T-*»), 
Bfgtt ft 4o ftisfifruii, 

[0 0 5 5] mte*<o#?LK&fbfttt»£-Kfbfti:om 

ftit(±> o.ao*i*&sMtft/ m*mim+4Hixmt 

ft) SOJT-iSItiliU^ 0.4J-JL± 

+ --b'J T-v^3^T«^mft:%A s Sfl«)U^ft < fto 

hewiM>*#j^fii«i**iec: •) j ?i-< ft^o 

[0 0 5 6] -tLr±ISLfcJ:-9t;fi#:t#*i-*ii: 

*<75Ce02 -Zr02 H^^^^ifta^S* 1 XigllsIWU 4 4 
}l!l5eT*10nmJ-JLT t ft ») . &m%M\mkm- tT)^t 

$ k js ^ jfrftit tfe * *m + * - 1 a ? -c- § ^ . 

50 [0 0 5 7] *fcteflcKffi4*S*t4*&JRfc LTI4, P 
Rh, Pd, lrftt\ fe*<r>WifZ.&itm&m\-m^b 
tLTv^*^jg^ffiv^ci:7j J -e^4o w<o*^Jgcoie 
«*«±*&JR*UJ:or*ft**«, fflfrl-tt-LT 0.1- 

# < ft o r t iMkfiHt* , tt»i-4 tttc^xh *na5i» 
i-4 0 

[0 0 5 8] ft is, «-&SlftftUI4PdSrSW«US^F 
U a^tciiPta^Tth^^-ft < t <>— 3fr£i!i#1-40as 

ri f , »ft^?«bU[fi]±-r4o 

[0 0 5 9] *»Wtrv»-9U|-&ttfk»S:«it-t-4»:i±, 
0!) x If 4* ^¥10- 1 821 55-S§-£r$g I- ^^SSA^S * fljffl 
i"4- t^T-#4o i"ftt>*>. ^ft<ttAK Ce8.t>*Zr 

nizmm^mtte ic 4 •) mftm-emmmmitimiBt 

S3t1-4wi:^r*^4o CeaO t Zr$rT;l-3^-> 
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